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030 H provioional/non provisional 

D e scription 
IGNITER ASSEMBLY 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an igniter assembly applicable to a gas generator for 
an air bag and a method of manufacturing the same. 

Background of the Invontion D escription of Related Art 

A gas generator for an air bag is to be applied to an air bag system mounted in a 
vehicle for security of an occupant, and an igniter assembly for igniting and burning a gas 
generating agent in- mupon activation is installed in i tthe gas generator . 

An igniter assembly comprises an igniter having a priming and a metal collar to hold 
the igniter, and the igniter and the metal collar are integrated by resin charged by injection- 
molding between the igniter and the metal collar. 

A resin just after injection-molding is in a fusion fused state, but as a result of 
shrinking in a proc e ss of curing in time during a curing process , a gap is possibly produced in 
an interface between a m e tal the metal collar and a-^esHitheresin. When such a gap is thus 
produced, there is a possibility that moisture comes in from the outside atmosphere, and 
mak e s a makes the priming, a transfer charg e and ac harge, and the gas generating agent 
absorb moisture to deteriorat e deteriorates the combustion quality. 

In addition, when a nw hen the igniter assembly is buitt -disposed in a gas generator for 
an air bag, with a change of temperature in the operating environment of a gas generator for 
an air bag, it is possible that metal and resin composing an igniter assembly repeat thermal 
expansion and thermal shrinkage. When such a cycle of expansion and shrinkage is repeated, 
accompanied by difference of coefficient of thermal expansion between metal and resin, there 
is a possibility that a gap is produced in an interface between a metal collar and a resin. 

Reliable operation is demand e d on of a gas generator for an air bag is required for not 
less than 10 years, that is, a service life of a vehicle. Therefore, if a priming, a transfer charg e 
and- athe priming, the transfer charge, and the gas generating agent absorb moisture, reliable 
operation may not be obtained. In view of this, it is very important to prevent moisture from 
entering an ijgnito rt he igniter assembly. 
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As a prior ar t in relation to the inv e ntion , JP-A 11-321541 can be cited. 
SUMMARY OF THE INVENTION 

Disclosur e of the Invention 

An object of th e present inv e ntion is to provide The present invention provides an 
igniter assembly which can maintain reliable operation of a gas generator for an air bag for a 
long period wh e n applied to a gas gen e rator for an air bag us e d in when the gas generator is 
applied to an air bag system of an automobile for vehicle occupant protection, and a method 
of manufacturing the same. 

The inv e ntion of th e claim 1 O ne aspect of the present invention p rovides, as a m e ans 
to solv e m eans for solving the problem, an igniter assembly in which an igniter and a 
substantially cylindrical metal collar for holding the igniter from outside are integrated by a 
resin existing p rovided b etween the igniter and the metal collar, 

whoroin the collar. The substantially cylindrical metal collar has at least one of a 

protruding portion extending axially upward in an axial direction from a collar main body 
portion and a protruding portion extending radially inward in a radial direction from the 
collar main body portion, and at least part of the protruding portion is in contact with the 
resin, and 

an outer surface of the substantially cylindrical metal collar and an outer surface of 

the resin ar e substantially in th e sam e piano from a common plane that extends in at least one 
of the axial direction and the radial direction. 

A material of the metal collar is not particularly limited, and for example, iron or 
aluminum is preferable. Stainless steel can be used instead of iron, but iron is preferable 
from an aspect of production cost. 

Also, by making both surfaces in the same plane, extra resin is not necessary and a 
shape of the igniter assembly is simplified. Accordingly, when the igniter assembly is 
installed into a gas generator for an air bag, in addition to being able to simplify a shape of an 
installation portion in the gas generator for an air bag and unnecessary gap is not 
produc e d formed . which are preferable. 

The invention of th e claim 2 provides an igniter ass e mbly according to claim 1, in 
which th e protruding portion extending axially upward from a upward in the axial direction 
from the collar main body portion ts-a- may be a cylindrical protruding portion and the 
protruding portion extending radially inward inward in a radial direction from a collar main 
body portion ifr-a rmav be a circular protruding portion. 
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In case of providing one or both of the protruding portion extending axially upward 
upward in the axial direction (the cylindrical protruding portion) and the protruding portion 
extending radially inward inward in the radial direction (the circular protruding portion) as 
mentioned above, they function not to produc e form a continuous gap between an inner 
surface of the metal collar and the resin (the first effect) and alse-fiinction to prevent the 
charged resin firom falling off the metal collar (the second effect) at the time when the resin, 
which is charged between the metal collar and the igniter by injection-molding, shrinks in a 
curing process fi:'om fusio n from the fused state. 

The first effect is mainly deae -obtained b y the protruding portion extending axially 
upward upward in the axial direction (the cylindrical protruding portion) and the protruding 
portion extending radially inward inward in the radial direction (the circular protruding 
portion) and the second effect is mainly dene- obtained b y the protruding portion extending 
radially inward inward in the radial direction (the circular protruding portion). 

Th e inv e ntion of th e claim 1 Another aspect of the present invention provides, as 
another means to solv e for solving the problem, an igniter assembly in which an igniter and a 
substantially cylindrical metal collar for holding the igniter fi*om outside are integrated by a 
resin e xisting provided b etween the igniter and the metal collar, 

whoroin the collar. The substantially cylindrical metal collar has at least a cylindrical 

protruding portion extending axially upward u pward in an axial direction firom a collar main 
body portion, 

in the cylindrical protruding portion, a contacting portion where a circular end surface 
contacts an outer surface is cut and formed in a cylindrical stepped portion or a circular 
inclined surface, 

the cylindrical stepped portion or the cylindrical inclined surface of the cylindrical 
protruding portion and an inner surface are covered with the resin, an outer surface expect for 
the cylindrical stepped portion or the cylindrical inclined surface is not covered with the 
resin, and 

the outer surface of the substantially cylindrical metal collar and an outer surface of 
the resin are substantially in the same plane in the axial direction. 

A material of the metal collar is not particularly limited, and for example, iron is 
preferable. 
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Ag th e abov e inv e ntion, when When, in the cyhndrical protruding portion, a contacting 
portion where a circular end surface contacts an outer surface is cut and formed in a 
cyUndrical stepped portion or a circular inclined surface, the cylindrical stepped portion or 
the circular inclined surface can be sandwiched in the resin. Thereby, in curing of the resin 
after injection, the cylindrical stepped portion or the circular inclined surface is strongly held 
due to resin's shrinkage, and production of a gap between the metal collar and the cured resin 
can be prevented. Therefore, especially the above first effect is improved more. 

Ag th e abov e inv e ntion, when When t he cylindrical stepped portion or the cylindrical 
inclined surface of the cylindrical protruding portion and an inner surface are covered with 
the resin and an outer surface expect for the cylindrical stepped portion or the cylindrical 
inclined surface is not covered with the resin, and when the outer surface of the substantially 
cylindrical metal collar and an outer surface of the resin are substantially in the same plane in 
the axial direction, compared to a case of covering with resin in a way of wrapping the 
cylindrical protruding portion, the same effect as the invention of claim 1 first invention is 
obtained in addition to be able to reduce the amount of the resin needed for manufacture of 
one igniter assembly. 

The inv e ntion of th e claim 6 provid e s an ignit e r ass e mbly according to claim 4 , in 
which th e substantially cylindrical metal collar furth e r has a may have a circular protruding 
portion extending radially inward inward in the radial direction from a collar main body 
portion, a circular stepped portion or a circular inclined surface is arrang e d arranged on a 
lower surface side of the circular protruding portion, and the circular stepped portion or the 
circular inclined surface is oover e d covered with the resin. 

In addition, the circular stepped portion or the circular inclined surface formed on the 
lower surface side of the circular protruding portion and further the circular stepped portion 
or the circular inclined surface in claim 4 may have an arc surface (a surface with R) formed 
by a shape of a cutting tool (for example, shape of a byte cutting edge) when processed by a 
cutting method. State of the curved surface of the arc surface is not limited, and R (radius of 
curvature) may be around about 0.1 to 0.5mm. 

A material of the metal collar is not particularly limited, and for example, aluminum is 
preferable. 

As the above inv e ntion, wh e n a W hen the circular stepped portion er-^et -or the circular 
inclined surface is arranged on a lower surface side of the circular protruding portion, it is m 
particula r particularly preferable since the above first effect is improved more. Further, since 
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the circular stepped portion or the circular inclined surface is pinched by the resin, the above 
second effect is also improved. 

The invention of th e claim 8 Yet another aspect of the present invention p rovides, as 
another means to solv e for solving the problem, an igniter assembly in which an igniter and a 
substantially cylindrical metal collar for holding the igniter from outside are integrated by a 
resin existing p rovided b etween the igniter and the metal collar, 

wherein the metal collar has such a strength as slightly deforms eB-UEon_receiving 
injection pressure by an injection-molding means of a resin, 

the resin is charged between the igniter and the metal collar by the injection-molding 
means, and 

a helium leakage quantity prescribed in JIS Z2331 in a contact surface of the metal 
collar with the resin is less than 1x10"^ Pa • m^/s (air conversion). 

When the resin is injection-molded, the metal collar slightly deforms en — upon 
receiving its pressure, but after the injection, the resin is cured and the volume th e r e of is 
thereof slightly shrinks. At this time, the metal collar moves to return to the original shape, 
but, it is deformed slightly first, so that, even when it has retumed to the original shape (or 
even when a shape similar to the original one), a gap can be hardly formed between the resin 
and the metal collar. 

In the above invention, slightly deformin )g-en -the slight deformation of the metal 
collar upon receiving injection pressure by an injection-molding means indicates that the 
deformation is to such an extent that the deformed metal collar can retum to the original 
shape based on restoring force determined by shape, material, and so on. 

The invention of th e claim 9 provid e s an ignit e r ass e mbly according to claim 8, in 
which th e metal collar has at may have at least one of a cylindrical protruding portion 
extending axiallv upward upward in an axial direction from a collar main body portion and a 
circular protruding portion extending radially inward inward in a radial direction fi'om a 
collar main body portion, and the cylindrical protruding portion or the circular protruding 
portion slightly deforms -e ndeforms upon receiving injection pressure by an injection 
molding-means of a resin. 

Particularly in this invention, in order to exhibit the first effect, the circular protruding 
portion is preferably formed. 

Th e invention of th e claim 10 provid e s on ignit e r assembly according to claim 9, in 
which, in th e In the cylindrical protruding portio n of this invention, a contacting portion 
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where a circular end surface contacts an outer surface is cut and formed in a cylindrical 
stepped portion or a circular inclined surface, the circuleir protruding portion has a circular 
stepped portion or a circular inclined surface on a lower surface side, and the cylindrical 
protruding portion or the circular protruding portion slightly d e forms -e Hdeforms upon 
receiving injection pressure by an ini e ctio nb v injection -molding means of a resin. 

As the above e ach invontion A s in each of the above inventions, when the metal collar 
(at least one of the cylindrical protruding portion and the cylindrical protruding portion) has 
such a strength that slightly d e forms ( R eforms upon receiving injection pr e ssur e by an 
pressure by injection-molding means of a resin, the metal collar (at least one of the 
cylindrical protruding portion and the circular protruding portion) slightly deforms at the time 
of injection-molding of the resin, but after the deformation, a returning force to the original 
from the deformed state (restoring force) arises. Thereby, since the restoring force acts to 
close a gap produced by shrinkage of the resin, the above first effect is exhibited. 

The inv e ntion of the claim 1 1 provides an ignit e r ass e mbly according to any one of 
claims 8 to 10 in which th e metal collar is metal collar may be made of aluminum or 
alixminum alloy that slightly deforms by the injection pressure of not less than 9Mp a9 MPa . 

Th e invention of th e claim 13 A nother aspect of the present invention p rovides, as 
another means to solve the problem, a method of manufacturing an igniter assembly 
according to any on e of claims 8 to 12 , comprising th e st e ps of loading resin b e twe e n th e 
between a substantially cylindrical metal collar and th e and an igniter by an injection- 
molding means at-fee -at an injection pressure of not less than 9^fi ^9 MPa and then curing 
the rosin with r esin while k eeping the pressure of not less than 9Mp a9 MPa . 

In injection molding of rosin, as abov e the resin , the metal collar slightly deforms, but 
by keeping the pressure, a r e sin t he resin in an amount corresponding to the shrinkage volume 
of the resin is provided. Thereby, since a contacting state of the metal collar with the resin 
becomes close and a gap can be hardly formed between them, the first effect becomes easily 
to be exhibited. 

In the present invention, as the resin integrating the metal collar and the igniter, one 
having the mold shrinkage factor of not higher than 1% is desirable, and particularly that of 
0.1-0.8% is desirable. When the mold shrinkage factor is in the above range, a gap can be 
hardly formed between the metal collar and the igniter. 

The resin used in the present invention can be any one of thermoplastic resin and 
thermosetting resin, but in view of injection-moldability, thermoplastic resin is preferable. 
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Further, the resin can optionally contain about 20 to 50 weight% of inorganic filler such as 
glass fiber. 

The resin used in the present invention preferably has the coefficient of linear 
expansion of not more than 8 x 10"V°C, the tensile strength of not less than 100 MPa, and the 
dielectric breakdown voltage of not less than 10 MV/m. In particular, the tensile strength is 
preferably not more than the range of 170MPa 170 MPa to 250 MPa. 

Further, in order to increase moisture proof, the resin used in the present invention 
preferably has the v^ater absorption of 0.005 to 0.5% and more preferably 0.005 to 0.3% after 
water immersion at 23 °C for 24 hours, and preferably has the tensile strength of 70 to 
250MPa 250 MPa and more preferably 100 to 250MPa 2 50 MPa after water immersion at 
23°C for 24 hours. 

As the resin used in the present invention, polyamide resin (preferably nylon 6/12), 
polyarylate, polybutylene terephthalate, polyphenylene sulfide or liquid crystal polymer can 
be quoted. 

In the present invention, entry of moisture by way of an igniter assembly can be 
prevented without increase of production cost of an igniter assembly. Aad Further, in the gas 
generator using this igniter assembly, since passage of moisture by way of an igniter 
assembly can be prevented, moisture absorption or degradation of a gas generating agent 
(gunpowder) can be effectively prevented and a gas generator which can maintain the initial 
performance even after long time use can be realized. 

Brief Description Of The Drawings 

Fig.l F ig. 1 is a vertical cross section showing an igniter ass e mbly. assemblv: 

Fig.2 Fig. 2 is a figure for explaining operation of an igniter assembly of Fig. l. F ig. 1: 

Fig.3 F ig. 3 is a vertical cross section showing another embodiment of an igniter 

ass e mbly. assemblv: and 

Fig74 -Fig. 4 is a vertical cross section showing a gas generator for an air bag using an 

igniter assembly. 

Explanation of Ref e r e nc e Num e rals 

1 ignitor QGoembly 

10 ignit e r 

20 motal collar 

22 collar main body portion 
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2 4 cylindrical protruding portion 
26 circular protruding portion 
28 skirt portion 
30 r e sin 

DETAILED DESCRIPTION OF THE PRESENT INVENTION 
Pr e f e rred Embodim e ntG of the Invention 
(1) Embodiment 1 

According to Fig. 1, an embodiment of an igniter assembly will be explained. Fig.l 
Fig. 1 is an axial (vertical) cross section of an igniter assembly. 

An igniter assembly 1 includes an igniter 10 and a substantially cylindrical metal 
collar 20 for holding the igniter 10 from outside, a resin 30 is charged between the igniter 10 
and the metal collar 20, and the igniter 10 and the metal collar 20 are integrated. 

The igniter 10 contains an igniting portion 12 provided with a priming and two 
electroconductive pins 13 and 14 which become a path supplying the electric current 
necessary to ignite and bum the priming. 

The metal collar 20 comprises a collar main body portion 22 having the biggest 
largest outer diameter, a cylindrical protruding portion 24 extending axially upward upward 
in the axial direction from the collar main body portion 22, a circular protruding portion 26 
extending radially inward inward in a radial direction from the collar main body portion 22, 
and a skirt portion 28 extending axially downward downward in the axial direction from the 
collar main body portion 22. A material of such a metal collar 20 is preferably iron or 
alimiinum, and it can be replaced by other metal material such as stainless steel . 

The size of inner An inner diameter of the metal collar 20 is of such an extent that, 
when the igniter 10 is accommodated in it, a space for loading the resin 30 between the 
igniter 10 and an inner surface of the metal collar 20 can be secured. 

In the cylindrical protruding portion 24, a contacting portion where an outer surface 
24a contacts a circular end surface 24b is cut and formed in a cylindrical stepped portion 25 
comprising a step bottom surface 25a and a step vertical wall surface 25b. The circular end 
surface 24b and the step bottom surface 25a are formed to be parallel to each other, or to be 
approximately parallel in the radial direction. 

Siz e H Height H of a step of the cylindrical stepped portion 25 (height H of the step 
vertical wall surface 25b) can be arranged in the range of 0.2 to 0.8 mm. 
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The lower surface side (the space 40 side) of the circular protruding portion 26 is cut 
and formed in a circular stepped portion 27 comprising a step ceiling surface 27a and a step 
vertical wall surface 27b. Size- The height of a step of the circular stepped portion 27 (height 
of the step vertical wall surface 27b) is enough to be of such an extent that a resin can be 
charged into the circular stepped portion 27. 

The resin 30 is charged by an injection-molding means in a state that the igniter 10 is 
inserted into the metal collar 20. The resin 30 can be selected from thermoplastic resin and 
thermosetting resin. Polyamide resin is preferable, and in particular, nylon 6/12 is desirable. 
Furthermore, the resin comprising nylon 6/12 and a glass filler (about one-third of nylon 
6/12) charged into the nylon 6/12, which has mold shrinkage factor in the flow direction of 
0.2%, mold shrinkage factor in the right angle direction of 0.3% and coefficient of linear 
expansion 2,3x1 0-5cm /cm °C is preferable. 

The resin 30, as shown in Fig. 1, is charged in-a -into a space surrounded by the 
cylindrical protruding portion 24 and the circular protruding portion 26 in the metal collar 20 
in order to be able to fix the igniter 10. 

The resin 30 is also charged outside the metal collar 20 containing and covers the 
cylindrical stepped portion 25 arranged in the cylindrical protruding portion 24, but, the outer 
surface 24a of the cylindrical protmding portion 24, an outer surface of the collar main body 
portion 22, and an outer surface of the skirt portion 28 are not covered with a resin. The outer 
surface 24a of the cylindrical protruding portion 24 and the outer surface 30a of the resin 30 
are substantially in the same plane in the axial direction, that is, they form a-sam ea common 
plane in which there is substantially no step in the axial direction. 

The resin 30 is also charg e d i n charged into a gap surrounded by the step ceiling 
surface 27a and a step vertical wall surface 27b of the circular stepped portion 27 arranged in 
the circular protruding portion 26. By this, the resin 30 is prevented from faUing out of the 
metal collar 20. 

A space 40 for embedding a connector to be connected to electroconductive pins 13 
and 14 is formed by the collar main body portion 22, the circular protruding portion 26 and 
the skirt portion 28. A surface 31 on the circular protruding portion 26 side of resin 30 is 
made into a shape being able to secure the space 40, preferably a flat surface. 

Next, the first e ff e ct which do e s not produc e a gap r eason whv no gap is formed 
between the inner surface of the metal collar 20 and the resin 30 and the second eff e ct which 
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pr e v e nts 30, and the reason why the charged resin 30 is prevented from falling off from the 
metal collar 20 will be described with reference to Figs. 1 and 2. 

When a resin is charged by an charged by injection-molding means, a resin in a fusion 
fused state is charged from the upsi4e -upper side in the figure into a space between the igniter 
10 and the metal collar 20 to be a state o f be in a state shown in Fig. 1 . 

After charging, since the resin 30 shrinks towards the center (the direction shown with 
the arrow in Fig.2) in- aduring a curing process, a gap is possibly produc e d formed in an 
interface 50 between the resin 30 and the inner surfaces of the cylindrical protruding portion 
24 and the circular protruding portion 26. 

Meanwhile, when the resin 30 shrinks towards the center, an interface 51 between the 
step vertical wall surface 25b of the cylindrical stepped portion 25 and the resin 30 is to b e 
pressed by the shrinking resin, and an interface 52 between the step ceiling surface 
27b surface 27a of the circular stepped portion 27 and the resin 30 is te-be-pressed by the 
shrinking resin. Thereby, even if a gap is produc e d in the interface 50 by shrinkage of the 
resin, formation ef^s^ of the gap is prevented in the interfaces 51 and 52, and also, formation 
aformation of a continuous gap causing entry of moisture is prevented. Ther e fore, th e first 
effect is exhibited. 

Additionally, in such a case that thermal expansion of the resin 30 occurs due to 
temperature change of operating environment, a gap is possibly produc e d formed in the 
interfaces 51 and 52. However, in this case, since the inner surface of the metal collar 20 is 
pressed by the resin 30, a gap is not produc e d formed in the interface 50. A case when the 
resin 30 shrinks due to temperature change of operating environment is as described above. 
So, in either case, the first effect is brought out. 

When the igniter assembly 1 is installed in a gas generator for an air bag used in an air 
bag system for an automobile, there is vibration in a vehicle on its run as it runs . But, since 
the resin 30 is locked at the cylindrical protruding stepped p ortion 25 and further the circular 
protruding portion 26 is held from above and below by the resin 30, th e s e cond e ff e ct is 
oxhibitod the resin 30 is prevented from falling off from the metal collar 20 . 

As described above, the first and the second e ff e cts foregoing advantages are 
exhibited in the igniter assembly 1 and consequently, when the igniter assembly 1 is applied 
to a gas generator for an air bag, entry of moisture into the inside is prevented and also, 
falling off of the resin 30 is prevented. And th e r e for e . T herefore, reliable operation is 
maintained for a long time. 
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(2) Embodiment 2 

According to Fig. 3, another embodiment of an igniter assembly will be explained. 
Fig.3 Fig. 3 is an axial (vertical) cross section of an igniter assembly. The igniter assembly 1 
shown in Fig.3 Fig. 3 is different from the igniter assembly 1 shown in Fig. 1 only in that a 
circular inclined surface 25 surface 25' is arranged instead of the cylindrical stepped portion 
25, and the igniter assembly 1 shown in Fife ^Fig. 3 functions in the same way as the igniter 
assembly 1 in Fig. 1 . 

When a gap is produced formed in the interface 50 shown as shown in Figr SFig. 2 by 
shrinkage of the r e sin in a r esin during the curing process, the interface between the circular 
inclined surfac e 25 surface 25* and the resin 30 (an interface corresponding to the interface 51 
of Fig. 2) is pressed by the shrinking resin. Thereby, even in such a case that a gap is 
produced at the interface 50 by shrinkage of the resin, formation of a gap at the interface 51 is 
prevented. And th e r e fore, the first e ffect is exhibited. 

In addition, as shown in Figs. 1 and 3, the circular stepped portion 27 can be a circular 
inclined surface such as the circular inclined surfac e 25 surface 25' instead of a combination 
of a step ceiling surface 27a and a step vertical wall surface 27b. The circular inclined 
surface in this case functions similarly to the circular stepped portion 27. 

In addition, in Fig. 3, the circular inclined surface 25 is an arc surface wife4 ^with a 
radius R, or altematively, it may be one which has at least one of the step bottom surface 25a 
and the step vertical wall surface 25b, formed connected w ith an arc surface. The circular 
stepped portion 27 can b e ii m iav also have a similar sb^ econfi guration . 

(3) Embodiment 3 

Next, other embodiments of the igniter assembly shown in Figs. 1 and 3 will be 
explained. In the igniter assembly 1 shown in Figs. 1 and 3, by providing the metal collar 20 
with such a strength to slightly deform o n deform upon receiving injection pressure of «i 
injection molding moans of a resin and by adjusting inj e ction condition of a resin, on ignitor 
asGombly which can e xhibit th e first e ff e ct is obtain e d a resin injected by injection-molding 
means and by adjusting injection condition of the resin, the igniter assembly having no gap 
due to shrinkage of the resin is obtained . It will be explained according to Fig 1 as follows. 

In Fig. 1, the metal collar 20 comprising the cylindrical protruding portion 24 (which 
includes the cylindrical stepped portion 25) extending axially upward upward in the axial 
direction from the collar main body portion 22, and the circular protruding portion 26 (which 
includes the circular stepped portion 27) extending radially inward inward in the radial 
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direction from the collar main body portion 22, is made of aluminum or aluminum alloy, and 
^ slightly deforms by the injection pressure of not less than 9 MPa add e d at incurred during an 

injection-molding of a resin 30. 

In a manufacturing process of an igniter assembly, when a fused resin is charged at 
the injection pressure of not less than 9MPar -9 MPa into a space between the igniter 10 and 
the m e tal collar 20, the cylindrical protruding portion 2 4 of the metal collar 20. that has 
received inj e ction an injection p ressure, deforms to b e slightly spr e ad out radially 
outv ^ ^ardl v and slightly spreads out outwardly in the radial direction , and similarly the circular 
protruding portion 26 deforms to b e slightly spr e ad out oxiallv downwar d and slightly spreads 
out downward in the axial direction . 

After loading, curing of the resin is completed in a state of keeping m aintaining t he 
pressure of not less than 9MPa -9 MPa w hich is the same as the injection pressure. By 
keeping the pressure in this manner, a resin the resin in the amount corresponding to a 
shrinkage volume of the resin is provided. 

In the process from loading to curing of resi n of the resin , the resin 30 shrinks as 
shown in Fig. 2. Meanwhile, in the deformed cylindrical protruding portion2 4 portion 24. 
restoring force returning radially inwardly o f retuming inwardly in the radial direction is 
produced, and restoring force retuming axially upward u pward in the axial direction is 
produced in deformed circular protruding portion 26. 

Thereby, when a gap is produc e d formed in the interface 50 bv -by the shrinkage of the 
resin, a restoring t he restoring forces of the cylindrical protmding portion 24 and the circular 
protruding portion 26 function to close the gap respectively. And th e r e fore, th e first eff e ct is 
e xhibit e d Therefore, formation of gap is prevented . As a resul t of that , when the igniter 
assembly 1 is applied to a gas generator for an air bag, entry of moisture into the inside of the 
gas generator is prevented. 

In the igniter assembly 1 thus obtained by setting a setting the strength of the metal 
collar 20 and a injection molding condition of res mthe resin, helium leakage quantity 
prescribed in JIS Z2331 is less than 1 x 10"^ Pa • mVs (air conversion). 

In addition, in exhibiting the first e ff e ct by t his advantage by the injection pressure of 
fesifl -the resin and keeping the pressure, the cylindrical stepped portion 25 shown in Figs. 1 
and 3 is not essential but e ssential but existence of the circular protruding portion 26 is 
necessary. However, existence of the cylindrical stepped portion 25 is preferable since the 
first eff e ct b e com e s advantage can be easily brought out, and arranging the circular stepped 



Attorney Docket No. 0425-1029PUS2 



AppLNo. 10/808,518 
Comparison Specification 



- 13 > 

portion 27 is preferable since th e s e cond e ffect is brought ou tb ecause it also prevents the resin 
30 from falling out of the metal collar 20 . 

(4) Embodiment of Application 

An embodiment of a gas generator for an air bag i^siftfr -that utilizes t he igniter 
assembly 1 shown in Fig. 1 or 3 will be explained b v explained with reference to Fig.4. 

In this gas generator, a diffuser shell 101 having a gas discharging port 104 is 
combined with a closure shell 102 to close the diffuser shell 101 to form a housing 103. 

In the housing 103, an ignition ignition means comprising the igniter assembly 1, a gas 
generating agent 40g-t el05 adapted to be ignited and burnt by activation of the ignition 
means and to g e n e rate generates an operation gas for inflating an air bag (bag body), and a 
filter means 4^^-t elQ6 adapted to clean and/or cool the operation gas generated by 
combustion of the gas generating agent 105. 

In the center of the housing 103, an inner cylindrical member 108 having a plurality 
of flame-transferring hole 107 arranged in a circumferential wrtl4 swall thereof is disposed. 
Inside of the inner cylindrical member 108, a space 109 to accommodat e for accommodating 
the ignition means is formed and a combustion chamber 110 to accommodate for 
accommodating the gas generating agent 105 is formed radially outwardl yo utside the inner 
cylindrical member in a radial direction . 

The ignition means of the gas generator is composed of the igniter assembly 1 and a 
transfer charge 1 1 1 ignited and burnt b y bumt by an activation of the igniter assembly 1 and 
e j e cting flomo through a flam e transferring hol e flame ejected through the flame transferring 
holes 107 to ignite the gas generating agent. Among them, the igniter assembly 1 is fixed in 
the lower side of the inner cylindrical member 108. The inner cylindrical member 108 and 
the igniter assembly 1 are combined by a method of crimping an opening end portion 112 
side of the inner cylindrical member 108 and fixing the metal collar 20 of the igniter 
assembly 1. As to the inner cylindrical member 108, the opening end portion 112 of the side 
in which the igniter assembly 1 is accommodated is connected to the closure shell 102 by 
welding. 

In the combustion chamber 110, the gas generating agent 105 is accommodated, and 
outside the combustion chamber, the filter means 106 to cl e an for cleaning and/or eeel-cooling 
the operation gas generated by combustion of the gas generating agent 105 is disposed. This 
filter means 106 is formed ovlindrically in a cylindrical shape with a laminated wire mesh or 
the like, and a space which is a gas flowing passage is formed between an outer surface of the 
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filter means 106 and an inner surface of the housing 103, and thereby, tho whol e filter means 
106 can be us e d the combustion gas flows through an entire portion of the filter means 106 . 
An outer surface of this filter means 106 is supported by a porous cylindrical punching 
punched plate 114 and the filter means is prevented firom swelling radially and outwardly jn 
the radial direction . 

Reference numeral 116 shows -indicates an underplate formed in a substantially ring 
shape, and this and it functions to support the gas generating agent 105 in the combustion 
chamber 110. 

In the gas generator for an air bag shown in Fig. 4, when the igniter assembly 1 is 
activated, a transf e r the transfer charge 111 disposed in the vicinity thereof is ignited and burnt 
to eject the flame through a through the flame-transferring hol e 107 holes 107 formed in the 
inner cylindrical member 108 into the combustion chamber 110. The gas generating agent 
105 in the combustion chamber 110 is ignited and bumt by the flame to gen e rat e ^ 
generates an operation gas. This operation gas is cleaned and/or cooled while passing 
through the filter means 106, and broalcs the breaks a seal tape 115 closing th e gas closing gas 
discharging port 104 te-beand discharged fi-om a gas from gas discharging port 104, 

Since the igniter assembly 1 exhibits the first and second effect as abov eforegoing 
advantages and entry of moisture into the inside of the gas generator for an air bag through 
the igniter assembly 1 is prevented, reliable operation is maintained for a long time. 
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Abstract of the Disclosure 
An igniter aoGombly having e xc e ll e nt moiotur e proof is provid e d. A cylindrical 
protruding portion 24 and a cylindrical stepped portion 25 are arranged in th e metal in a metal 
collar 20. Shrinkage of a rosin of resin 30 after injection-molding produces m ay form a gap 
in an interface 50 but, to tho contrary, b etween the protruding portion 24 and the resin 30. 
However, in an interface 51 between the stepped portion 25 and the resin 30 , it presses the 
resin 30 presses the cylindrical stepped portion 25 and does not produc e form a gap. 
Thereby, sinc e production formation of a continuous gap is prevented, and entry of moisture 
is prevented. 



